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[Dependent alonc on obversatims at Zurich] 
(Data furnished through the courtesy of Prof. W. Brunner, Eidpen. Stcrnwarte. Zurich, 

Switz~rlaud] 
Mt. Wilson 

26 

2 
4 
8 
7 
1 
1 

23 

4 
1 
h 
9 

19 

1 
6 
13 
4 

24 

2 
6 
6 
11 
6 

I 34 I I Do. 

Mean, 16 days=43.4. 
'Observed at Chur. 
a= Passsw of an nvernge-sized F r o w  throuqh the rentral meridian. 
h=Paswee of 3 large rroup throush the central meridian. 
c=Pjew formntlon of a group developme into a midrlla-sized or large center of activit : 

E, on the eastern part of the sun's disk; \V, on the western part; M. in the central-circfe 
zone. 

d=Entranee of a lnrgc or avorage-sized center of artivlty on the east limb. 

Do. 28 13 16 I 28 

1 
I 
4 

AEROLOGICAL OBSERVATIONS 
IAerologfcal Division, D. M. LITTLE in chargel 

By B. FRANCIS DASHIELL 

Observations of pressures, temperatures and humidities 
made in the upper air by radiosondes, air lanes and pilot 

The pressures and temperatures, a s  well as resultant-wind 
directions and velocities. for 1.5, 3,  4, and 5 kdometers, 
are shown on charts VIII, IS ,  X and S I ,  respectively. 
Table 4 indicates the average heights of t'he tropauses, 
and chart XI1 presents the Deeember isentropic data. 
Effective December 1, the United States Navy discon- 
tinued airplane observa,tions a t  Pensncola, Fla., and sub- 
stituted the use of radiosondes, 

balloons during December are given in ta e les 1,  2, and 3. 

The distribution of inem pres.sure a t  5,000 feet was such 
thu t8 the lowest pressure prevaded over the northeastern 
port8ion of the United States and the highest over Florida. 
Pressures rediiced to this level showed the lowest to be at 
Mount Washington. N. H. (82S.O millibars), while the 
highest occurred in the southeni Rocky hlountnin region 
(Durango, Polo., 852.6 millibars). In  thr iipper levels 
low mean pressure persisted over Sault Ste. Marie, Mich., 
with t?ie higliest over Pensacoln and Miami, Fla. Out- 
side the United States proper, the lowest pressures at 
all levels prevailed over Alaska, wlth Fairbanks consist- 
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ently about 10 millibars 1owe.r t8han Juneaii a t  each cor- 
responding level. 

The mean bnronietric pressures during the current 
month were lower t,lian those for November. Such was 
the case over all stations a t  every level, and, in nmny 
instances. December pressures were lower than a.ny noted 
since radiosonde observa.t,ions were inaugurat,ecl. It w a s  
also found that the current month showed pressures lower 
tlittn in Decenibe,r 1938 a t  all levels over Rashingt80n, 
D. C., and in all but the higher altitudes over Nashville, 
Tenii., and Sault, Ste. kla.rie, Mich. At Oma,ha., Nebr., 
however, the, currcut. month showed h i g h  mean pre,ssure,s 
for all levels than during the corresponding nionth of 
1938. 

Pressure differences between the high and low pressure 
areas, indicat,ed by Miami, Fla., and Sault Ste. Marie, 
hilich.. were great'est a t  7 and 8 kilometers by as muc.li as  
30 millibn.rs. This gradient, although associa.ted with 
moc1era.tely high winds a.t identical levels, failed to coincide 
with the region pf highest. resultant winds and maximum 
individual velocities occurring a t  ?, 10, and 11 kilomet'e,rs 
a.s shown in t,nbles 3 and 3, respectively. 
M enii free-a.ir tempe.ratures for the month were lowest 

over Sault Ste. hhrie,  Mich., and highest over the South, 
mid part,icularly h h m i ,  Fla., a t  1.5, 3 ,4 ,  and 5 kilometers, 
as shown on charts VIII, IS, S, and SI, respectively. 
At these levels, as well as those up to 8 kilometers, the 
temperature difference between the points of extreiiie 
means (Miami, Fla., and Sttult Ste. Marie, Nich.), 
remained uniform a t  approximately 18' C. Then the 
difference &creased with additional altitude until, a t  
11.4 kilometcis, temperatures over both stations were 
equal. But above this level mean temperatures over 
Sault Ste. Marie, Mich., became warmer than those over 
Miami, Fla., with the difference increasing with altitude 
to 18O (7. a t  16 kilometers. 

December temperatures were lower than t,hose noted 
during the preceding niontli up to 10 kilometers, and then 
warnier above. In Alaska, however, the means a t  
Juneau and Fairbanks showed the current month to be 
wa.rmer a t  all levels. 811 stations having 1 year of 
ra,diosonde records showed t,hat the current December 
was warmer tha.n in December 1938 a t  all levels below 10 
kilometers. A t  Omaha, Nebr., however, the current 
niont81i was wanner a t  all levels, while Washington, D. C., 
showed mmns lower than in December 1938 n.hove 3 
kilometers. 

The lowest individual t,enipera ture recorded during 
Dec.ember was -78.1' C. a t  15 kilometers over Miami, 
Fla. Other outstanding low readings were made a t  17 
kilometers in the Southwest. Mean and individunl 
mininiurii t,empera.tures were highest over Fairbanks, 
A1 a ska . 

Resultant winds are shown on chart,s VIII, IX, X, and 
XI, for 1.5, 3, 4, and 5 kiloniet,ers, re,spectively. At 1.5 
kilometers, whids from the northwest quadra,nt predoiiii- 
nut,ed e,ast of the Rocky Mountains, while southwesterly 
and southeasterly directions occurred over the far West. 
This circulation, about the high pressure area hi the 
Rocky Mountain region, still persisted to a slight extent 
a t  3 and 4 kilometers. However, northwesterly directions 
pract,ically covered the entire country, a.nd a t  8 and 10 

kilometers (see table 2) northwesterly winds existed 
everywhere, with the exception of Miami, Fla,. 

Re.sulta,iit velocities were high over most of the United 
St.a.tm, except in t8he far Southwest a.t 1.5 a.nd 3 kilometers. 
"bile a similar distribution wns maintained a t  all higher 
lewls, there was an increase in velocity with altitude. 
Outstanding resultant velocities occurred over the lower 
Great Lakes region, the Ohio Valley, a.nd the Middle 
At,lantic. States, with t,he highest for the country a t  1.5 
lrilometeis being recorded at  Kylertnwn, Pa. (12.7 meters 
per second); a t  3 kilomet.ers o w r  Cincinnati, Ohio (16.2 
rnet,ers per second); at  4 kilomete.rs over Chic,a.go, Ill. 
(3.2.5 meters per second); a t  5 and 8 kilometers over 
Richmoncl, Ira.. (25.2 and 35.6 met'ers per second); and at  
10 kilometers oVer Huron, S. Dak. (35.8 meters per 
second). 

Except in the far Northwest, a t  3 and 5 kilometers, and 
west of t,he Rocky Mountains at. 4 kilometers, the resultmt 
wind directions depart,ed from normal by turning in clock- 
wise. rotations. However, these departures were not 
large, escept for a few scatt,ered instances where velocities 
were coniparatively low. Resultant velocities were greater 
t,linn iionnal at, each level over pra,ctically every station, 
but departures were not escessive below 5 kilometers. At 
the 1at)ter level: however, large positive departures from 
normal were not,ed a t  Billings, Mont., Cheyenne, Wyo., 
tincl dt,l:tnt,a, Ga.. ( + l l . l ,  +7.7 and f7 .2  meters per 
second I repectively.). 

Table 2 shows re.sultant winds ba.secl on 5 p. m. (seventy- 
fift,h meridian time) obse.rva.tions. These directions, when 
compared with those for 1.5 and 3 kilometeis ba.sed on 5 
a. m. observations, showed a decided diurnal tendency to 
become more northerly over a.ll but the southern and 
western port,ions of the Uiiited States. Elsewhere, t,he 
directions were more sout.1-1erly in the afternoon. The 
5 p. in. ve1ocitie.s were less t1ia.n in the early morning over 
all of t8he count,ry except along the n0rthe.m border a t  1.5 
kilomet,ers, and .over t,he entire Rocky hfountain region a t  
3 kilometers. 

The maximum wind velocities for December are given 
in t,able 3. The velocity of 87.5 meters per second (195.8 
niiles per hour) over Omaha., Nebr., a t  12 kilomet,ers on 
the 32~1, is the highest of record in that section of the 
country, and is the fourt,h highest ever t,o be recorded by 
menns of pilot balloons. 

MONTHLY MEAN ISENTFlOPIC CHART ' 
The monthly mean isentropic chart, 6=300', for De- 

cember 1939 (chart S I I )  shows that the westerlies had 
pushed southward over the eastern part, of the country 
practically to the Gulf Coast, while an anticyclonic eddy is 
suggested in the moisture pattern over the Southwest, 
nlthough not in the resultant wind circulation. With no 
knowledge of the normal isentropic pattern for December, 
110 coi-reltttion with the departure of precipitation from 
nornial can be undertaken. However, it may be remarked 
that over the easteni half of the country, where there is a 
marked deficiency of precipitntion, the resultant winds 
are along slope or slightly down slope. 

1 Prepared by Divi'lion of Research an4 Education. 
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'l'.iBLE 1 .-.liean free-air barometric pressure in millibars, temperature in  degrees Centigrade, and reltrlivo humidities in percent, obtained bg 
airplanes and radiosondes during December 1DSg-Continued 

-___- _ _ _ _ _ _ ~  ___ __ ________ - 
Stations and Plemtlons in meters ahove sea level 

Lakehurst, N. J.2 
(39 m.) 

hfcdlnrd, Orcg. 
(401 N.) 

Minneapolis, 11 inn. 
(263 m.) 

NorfcJk. Va.7 
( I O  m.) __ 

3 

U P  
r C  

a 

;2 
D 
4 

89 
87 
iS  
6s 
63 
58 
5 i  
59 
61 
63 
61 
5s 
RZ 

- 

.. 

.. 

.. 

.. 

.. 

.. 

- - 

-_ 

a 
I 
6 - 

995 
95 i  
9Gtr 
846 
i% 
748 

618 
542 
474 
414 
3.59 
811 
?ti7 
2% 
191; 
166 
I41 
120 
101 
bfi 
72 

in: 

- - 

- 
3 
a 
U P  
r t  r C  
> .- 
J B  

: 

92 
77 
75 
59 
45 
36 
:13 
27 
24 
24 
25 
25 
25 

r: 

- 

... 

.. 

... 

.. 

... 

... 

... 

... 

... 

... 

.. 

- - 

- 

5 
k 
I 

- 
Si1 
959 
903 
849 
79s 

620 
545 
47i 
415 

311 
2f,7 
226 
195 
Ifit; 
141 
1'29 

d6 
i ?  

750 
70.1 

x n  

1 nz 

... 
- .  

- - 

- 

5 
2 

F 
# 

-- 
5. ? 
5. 5 

4. i 
2. 2 

-0. 1 
-2.6 
--8.o 

-14.2 
-21.1 
-2s. 3 
-36.4 
-41.0 
- >W. t i  
-5L i 
-60.1 

-60. ti 
-61.9 
-63. i 
-69. 3 
--BO. 4 

5.2 

-60. o 

....... 

-_ 

B e a 

,018 
960 
906 
354 
wcu 
757 
712 
G31) 
555 
458 
4 2 i  
3i:i 
324 
2.w 
241 
2ni 
176 
l4Q 
!?6 
lt?ti 
90 
i G  
64 
54 

-. - 

-- 

5 

F 

1.5. n 

... c 
- 

1G. 4 
l a .  5 
12. 1 
10. 7 
8. 6 
ti. 1 
0. 4 

- 5 .  5 
-12. F 
-1Y.  4 
-2i.  0 
-34. 8 
-42.7 
-so. 2 
-57.2 
-V!. 7 
-titi 9 
-1Xl.9 
-71.1 
-71.1 

-6s. 3 
-65. ti 

-in. I 

__ __ 

- 
i 
3 :: ; .s 
$2 
4 

31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
:1 
31 
31 
31 
31 
:I I 
31 
31) 
2ti 
"I 
11 
6 

- 

.. 

.. 

- - 

- 

ii 
p: 
L 

982 
354 
$96 
841 
iP9 
i 4  1 
693 
610 
5d4 
466 
405 

302 
259 
2 2  
19(1 
1 R? 
139 
113 
10" 
87 
74 

- 

3511 

... 

... 
- - 

_- 

s 
T "  
3 E  r c  

ii 4 

-- 
31 
31 
31 
31 
31 
31 
31 
29 
2Y 
"7 
?.4 
24 
?B 
?3 
22 
19 
13 
18 
17 
14 
11 
G _ _  
._ 
- _- 

-c- 

5 

6 

Y 8 
4 . 4  
4.9 

1. 1 

0.4 
-1.2 
-a. 4 
-8.3 

-13.8 

-29.0 
-35.6 
-42.7 
-4s. 9 
-54. 9 
-57.0 
-59.9 
-61.7 
-61. 8 
-63. X 
-63. 7 
-w2.7 

3.2 

-?n. 5 

___..- 
_-_--. 

_- __ 

-. 

8 e a 

, nio 
957 
900 
S46 
79-1 
746 
700 
616 
541 
.___. 
--._. 
---_. 
.... 
.-. . 

..... 

..... 

..... 

.._.. 

.... 

._.. 
-.-.. 
.--.. 
..... 
- - 

¶ 

2 
o b  
> .? 
-T 'I 
:c 

c 

74 
il 
ti5 
#S5 
54 
49 
46 
4 %  
43 
41 
39 
3s 
3s 

- 

... 

... 

... 

... 

.. 

.. 

... 
-. 

... 

- - 

- 5 
6 a 
F 

__ 
4.4 
1.8 

-1. fi 

-1 .1  
-9.7 

-I?. 4 
-1s. 8 

-33.5 

-46. 6 
-51.7 

-!. 5 

-21;. n 
-4n. B 

...... 

...... 

...... 

...... 

...... 

..... 

...... 

...... 

...... 

...... 

...... 
- - 

c E$ 

g 2'; $ 3  - -- 
-3.2 i 7  
-1.8 74 
- 1 . R  ti7 
-1.8 56 
-3.2 s2 
-5.1 52 
-R. (J 51 

-13.2 5n 
-io..i so 
-26. S 50 
-34.4 50 
-41.9 51 
-43.2 .... 
-32.3 ... 
-53.6 .... 
-53.9 .... 
-51.0 _ _ _  
-5.1.5 .... 
-55.4 ... 
-55.7 .... 
-55. 4 ... 
-55. i 

....... 

B 
p: a 

997 
9.13 
HE6 
s31 
780 
73 1 
tis5 
600 
5 3  
455 
3113 
333 
390 

.- 

. ~ .  

... 

.... 

.... 

.... 

.... 

... 

.... 

.... 
- - 

< a  
- -- 
29 ~ . o m  
29 852 
29 894 
29 839 
29 758 
29 739 
29 693 
29 603 
27 532 
27 464 

23 8.19 
25 403 

I? 13% 
118 , 1w R_ 

......... 

......... 

......... 

......... 

-- 
-0.2 76 
-0.9 68 
-2.0 66 
-3.4 63 
-4.8 61 
-6.5 ti2 
-9.0 63 

-14.2 62 
-20.2 63 
-27.1 63 
-33.9 66 
-40.4 --_. 
-46.6 
-51.3 
-54.2 
-55.2 ... 
-.h 1 .... 
- S i . 3  
-55.6 .... 
-59.8 

- .  

. -. -. - - . . -. 

........... 

........... 

.......... 

-- 
4.6 76 
8.8 61 
3.3 55 
1.3 52 

-1 .1  48 

- a 7  46 
-10.8 41 

-1.5 4; 

-16.7 40 
........... 
........... 
........... 
........... 
........... 
........... 
........... 
.......... 
........... 
........... 
........... 
........... 
_._._. -.~. 
........... 
............ 

StatiorJ and elev*tinns in meters above sea level 

3klahoma City, 0kle.l 
(301 m.) 1 Phoentr, hriz. 

(339 ni.) 
St.. Loriis. hTo. 

(171 m.) 
__ 

4 5 

F 

- 

m 8 
E 
- 
977 
959 
904 
P.52 
8(V2 
T.55 
710 
$27 
55:: 
4% 
423 
368 
318 
2il 
235 

171 
145 
123 
104 
s8 
74 
63 

zni 

- 

Altitude 7 
(meters) 
mennses 

level g j 

--- - 
Surfwe.. . . .  31 

1.500 .......... 31 

snn .......... 31 
i,noo .......... 3 1  

x ion . .  ...... 31 m ~ n  .......... 31 
:i.ntm ......... 31 
4.onti .......... 31 
5.om .......... 31 
(i.000 .......... 31 
i.ono .......... ai 

9.IIO(I .......... 29 
io,nou ......... 21) 
I:.rJu0 ......... 29 
!?.Ooo ......... 29 
I:1.0(0 ........ 29 
i,i.nuii ......... as 
15,000 ......... 2Y 
16,000 ......... 24 
ii.uno ......... 21 
I8,flW ......... 19 
1Y.000 ......... 8 
20,000 ............. 

R.OMJ.. ....... P:4 

- 

- 

5 g 
i.l 
_ _  
l!!5 
959 
PO5 
V 4  

,5t 
718 
&32 
... 
... 

.... 
..- 

... 
. . .  
.... 
... 
... 
.... 
.... 
.... 
.... 
.... 
.-. 
-- 

-- 
# I  
5 -  a s  
m k 2 Z  >a 02 
$i 13 
; $  
g z  
-- L 

73 31 
81 31 
58 31 
48 31 
38 31 
82 31 
30 31 

22 30 
35 ?O 
37 30 
44 30 
16 30 
... 29 
... 28 

.... 2s 
2 i  

3n so 

.... 

- 5 
t 

i. i 
1. 6 
7.2 
a. 0 
6. 2 
4.3 
2.2 

-0.4 

- 12.7 
-19.4 
-27.1 
-34.7 
-41.4 
-45.0 
-M.3 
-5s. 1 
-59.1 
-61.3 
-63.6 
-64.9 
-64.9 
--W. 6 

-6. a 

$ .- 
E 
B 
G 
_L 

-n. 8 
1.9 
2. 1: 
1.4 

-0.5 
-2.6 
-4.8 
-IO. 6 
-17.0 
-24.3 
-32.2 

-46.7 
- 5 l . t  
-5-4. I 

-55. 8 

-Si.  
-59.0 
-60.1 
-.59. 4 

-40.0 

-56. F 

5 z 
i 
-- 

1.7 
2. Q 
2.1 
0.8 

-0.9 
-2.9 
-5.5 

-11.2 
-17.2 
-34.3 
-31.9 
-38.9 
4 5 . 6  
-51.3 
-s5. 4 
-Gi .  0 
-57.7 
-59.0 
-60.7 
-61. X 
-GI. 6 
._____ 
_--_ -_  
_ - - _ _ _  

-a 
5 0  

- 
31 972 
31 959 
31 PO2 
31 R49 
31 7QR 
31 751 
31 705 
31 ti?:! 
30 546 

?3 I 231 
22 197 
?2' I f i X  
21 143 
In 121 
14 103 
10 86 

G 73 
- - . . - -. 
....... 
-- 

0 I. 

p 
E 
WR 
959 
888 
544 
794 
745 
699 
fil4 
53R 
47 1 
409 
355 
306 
?&3 
2 5  
193 
165 
14n 
120 
102 
87 

- 

i s  
.- -_ 
63 31 
58 31 
47 : 31 
42 31 
3H I :iI 
36 31 
35 31 
33 30 
31 30 
27 30 
27 30 
a i  :io 
..- 30 
... 29 
... 29 
... 28 
... 28 

28 
... 25 
.-. 23 
--. in  
....... 
....... 
....... 
I_ 

_- 
, O M  
OR1 
905 
VI2 

754 
io9 
52F 
551 
4R4 
423 
3fiq 
319 
276 
228 
?03 
1 ix 
1.17 
125 

8n 
76 
64 
54 

xo? 

106 

9.0 
10.5 

Y. Y 
7.7 
5.8 
3.4 
0. 8 

-6.0 
-11.4 
-19.4 
-?G. 0 
-34.1 
-42.0 
-49.5 

--.19. Y 

-62.6 
-65.1 
-66.6 -m. 7 

-63.2 

-55. rj 

-61.0 

-05. n 

12.2 
11.5 
9. 1 
8. u 
6.5 
4.7 
2.8 

--2.5 
4. R 

-15.5 
- 2 . 1  
-29.3 
-36.7 
-44.0 
- 3 . 0  
-6R. 9 
-M. 2 
--02.9 
-65.0 
-66.9 
- 5 7 3  
-@. 4 -a. 0 
-67.3 

9.3 
13.7 
14.8 
12.1 
9 .4  
fl. 6 
3. u 

-2.5 
-9. 1 

-16.7 
-24.5 
-32.7 
-40. s 
-4s. 3 
-54.;  
-58.1 
-61.(1 
-64.0 
-6G. 9 
-ti3.8 
-69. I3 
-67.6 
-65.0 

SS 
i l l  
83 
81 
51 
33 
21 
15 

75 I 31 
69 31 
3s :31 
54 31 
63 31 
53 31 
A0 31 
.!R 31 
.I9 ... 

.. I .-. . . . . .  

...... 

...... 

....... 

....... 

..... 

...I..- 
.... ...... 

....... 
_- 

See footnotes at enq of table. 
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TABLE l.-fifean fres-air barometric pressure i n  inillibara, tstnperature in  degrees Centigrade, and relative humidities in percent, obtained b y  
airplanes and radiosondes during December 1999-Continued 

_ _ _ - ~ _ _  
Num- Num- 

ber Rel- ber Kel- 
of Tern- ative of Tern- ative 

ob- per- hu- ob- per- hu- 
8er- ature mid- ser- ntnrt! mid- 

i ty va- 
tions 

prek Pms- 
sure 

t E s  

Altitude (metera) 
mean sea level 

19 
19 
19 
19 
19 
19 

I Btallonu and elev.at.ions in met.era above sen level 

---- 
894 
852 
RR5 
fa1 
790 
740 

1 San Antoulo. Tex. San Diego, Cal1f.t I (174 m.) (10 m.) 

Surface. ~ _ _ _ _  ._ _ _  _ _ _ _ _ _  
500 ..................... 
1,ooo.. ................. 
1, 500....... ............ 
2. ooo ................... 
2,500 ................... 
3,000 .___ _ - - _  - - - _ _ _  ~ _ - _ _  
4. 000 ................... 
5,000 ................... fi.w ................... 
7.000 ................... 
8.000. __. - .- _ _ _ _ _  - - -. - - - 
9.000 ................... 
10, ooo.... .............. 
11,ouo .................. 
l2,Mo .................. 
13. ooo .................. 
l4.m .................. 
15, ................... 
16, ooo .................. 
17,CnN .................. 
18. ooo .................. 
19.ooo .................. a).ooo .................. 

10.7 
14.3 
12 5 
10.6 
8.9 
6.6 
4.0 

-1.6 
-7.7 

-14.8 
-22.8 
-30.0 
-37. J 

889 
961 
6€6 
853 
803 
756 
711 
628 
553 
4 s  
425 
370 
3% 
276 
237 
203 
171 
146 -62. 11 

on -67.5 ...... 
76 4 6 . 1  .............. 
64 -64.8 

....... ....... 

511 -63.4 ....... ....... 

.... 
-44.7 

56.0 
69. 5 

-51.0 

S .  Kte. Marie. Mich. 
(ZL1 rn.) 

I 
Num- 

ber I Rel- 

V 8 -  
tions 

31 PS3 -3.4 84 

31 K I O  -6.2 8; 
31 EX -6.5 8( 
31 ,841 -7.6 7: 
31 i3J -9.6 i t  

3! ti01 -17.0 7( 
3 S2i -24.0 IV 
31 4.59 -31.1 6: 

31 yI1/ -4.7 s 

31 FP.8 --12.3/ 7: 

R !  397 -37.2 fi: 
317 343 --44., ....... 
30 295 -50.0 ...... 
30 252 -53.1 ....... 

....... 

....... 
.... 

....... 

...... 

............. ........ 

............. ... 

............. ... 

._ 
Spokane, Wash. 

(598 In.) 
___ 
Nun?- 

ber Rel- 
of Tern- ative 

ob- per- hu- 
ser- ature inid- 
va- 

tions 

.................... s 
795 -2.5 i: 
747 - 5 . 2 ,  7t 
700 -8.0' W 
615 -13.91 6: 

fi: 

409 

3ut -4e.iI ...... 
SA2 -51.sI ...... 

140, -55.4 ........ 

225 -54.s _._._. 
192 -ss.5 ....... 
164 -54.8 ....... 

... 

...... ....... ........ ....... 

Washinptnu. D. C.9 
( i  m.) 

._ 
I 

Num- 
ber Rel- 
of Tern- ative 

ob- per- hu- 
ser- ature mid- 
VR- i ty 

tions I 

sure 

271 1,013 2. s 7fi 
27 953 1.6 66 
27 695 0.2 67 
27 SI? -1.5 62 
27 790 -3.3 GI 
27 X I  -5.4 60 
27 tiPC -7.6 68 
2: fill -12.4 RR 
27 585 -18.9 67 
26 468 -25.3 56 
26 4fl7 -32.6 5fi 
23 352 -39.2 55 
23 3M -45.0 .____.. 

I7 2241 -54.3 ....... 
12 19; -57.2 .____ ~. 
3 163 -65.5 ....... 

2n 261 -49.5 ....... 

I Army. Taken a t  approxitnatcly 2 a. m.. i 5 th  meridian time. 
a Navy. Tnken a t  4 a. 111.. 75th nieritlian time, except San Diego, Cnlif., and Pcarl H a r l w ,  'r. H., wbwe they arc nisJe at dawn. 
Observations taken a t  1 a. m., i5th meridian time. 
Number of observation refers tc  pressure only as tenipersturt. and humidity data are niiasing for some observation:, at wrtbin levrls; also, the tiunwlily data nre not used In dailv 

observations when the temperature is below - 4 0  0 C. 
None of the means included in this table nre based on less than 15 drfaLc and j standard-level observations. 

LATE REPORT FOR FAIRBANhS. ALASKA, SEPTEMBER 1939 

hltitude (mebra) 
m. 8. 1. 

Snrfaca.. _ _  - - _ _ _  _ _  - - _ _  
m. - - - - - - - - . - - -- - - - - - 
r.oq..-. .............. 
1.m .................. 
2, ooo..... ............. 
2.600.. ................ 

Statlons and e!evations In meters 
above SCB level 

Fairbanks, Alaska (152 m.) 

- 

ber of Pres- 
obser- sure 
vations Num- i 

4 . 6  I 74 
4.7 I 74 

-4 .4 j AI 
1.7 78 

-1.5 I 81 

80 

Stations aud elevations In meters 
above sea level 

-- 

Alt,tude Altitude (meters) 1 Fairbanks, Ahska (152 m.) 
m. a. 1. 

3, 000 ................... 
4,000 ................... 
6,000 .................. 
6,000 ................... 
7,WI ................... 
8,000 _ _ _ _ _ _ _ _  _ _ _  .___. - .- 

fiP4 I -9.8 

9,m ................... 

78 1O.ooO ................... 
76 11,ooO..-. ._._._._._.._. 
73 13.000 .................. 
70 13.000 .................. 
68 14,000 ................. 

........ 15,ooo .................. 
16,OOO ................. ........ , 

Etatlons and elevatiom in meters 
above sea level 

Fairbanks, Alaska (152 m.) 

Num- 
ber of 
obser- 
vation 

12 
11 
8 
8 
8 
7 
6 

- 

- 

Pres- 
sure 

- 
257 
220 
188 
161 
138 
117 
100 

.__ 

-I- 
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TABLE l .-Mean free-air barometric pressure i n  millibars, temperature in  degrees Centigrade, and rdative humidities in  percent, obtained by 
airplanes and radiosondes during December 1939-Continued 

LATE REPORT FOR SAN ANTONIO, TEX.. FOR AUGUST, SEPTEMBER AND OCTOBER 1939 

Pres- 
sure ture 

129 
109 
92 
78 
65 
K5 
46 
39 

-- 
-71.8 
-73.0 
-73.8 
-72.5 
-70.6 
-68.2 
-66.5 
-65.0 

~ ~ ~ ~~ 

Stations and elevations In meters above sea level 

September (174 m.) October (174 m.) August (174 m.) 
Altitude (metvx) meau sea l n ~ l  I -- 

Relative 
hu- 

midity 
remper- 

ature 
Relative 

midity 
h U- 

Vurnhcr 
if obser- 
vations 

Relative 
hll- 

midity 

Vumbei 
)f obser. 
vations 

Temper- 
ature 

Number 
'ressure 

:: I 
31 
31 
31 
31 
31 
30 
30 
30 
29 
29 
29 
29 
29 
26 
25 
25 
24 
24 
23 
21 
16 
13 
11 
7 

24. 2 
23.5 
22.6 
19.7 
16. 8 
13. 0 
11.0 
5.8 

-0. 3 
-5. a 

-12.4 
-19.1 
-26.5 
-34.0 
-41.8 
-49.3 
-56.3 

-66. I 
-69. 4 
-68. 
-66.7 
-M. 0 
-61.6 
-60.1 
-53.4 

-62.2 

29 
a0 
29 
29 
29 
29 
29 
2s 
23 
2; 
27 
27 
2fi 
26 
26 
26 
26 
26 
26 
36 
26 
24 
21 
14 
6 

098 
R e o  
906 
855 
805 
759 
714 
632 
658 
492 
431 
373 
328 
285 
246 
21 1 
181 
154 
131 
111 
94 
79 
67 
56 
47 
40 

18. 8 
19.0 
17.9 
15.5 
13.6 
11.0 
8. 6 
3.4 

-2. 1 
-8.4 

-16.2 
-22.1 
-29. 6 
-36.0 
-44.3 
-m.7 
-56.3 
-61.9 
-66.8 
-70.1 
-70.3 
-68.0 
-w. 1 
-62.5 
-60.2 
-57.8 

Burfuca .............................................. 
.................................................... 
1,000. - - - _ _ _  _ _ _  .- - - - -. - - -. - - - - .- - -. _ _  - - - - _ _  -. ._ -. .-.- 
1,500 ................................................. 
2.000 ................................................. 
2 500 ................................................. 
4.000 ................................................. 
5, m. ............................................... 
6.ooo ................................................. 
7, ooo ................................................. 
8,000 ................................................ 
9. 000 ................................................. 
10,000 ................................................ 
11.000 ................................................ 
12.000 ................................................ 
13,000 ............................................... 
14,000 ............................................. 
15, 000.. .............................................. 
16.000 ................................................ 
17,O 00 ................................................ 
18.000 ................................................ 
1 9 . m  ................................................ 
20.000 ................................................ 
21.000 ................................................ 
22,000. ............................................... 

3:oOo ................................................ 

995 22.7 
959 22.4 
805 20.6 
854 18.2 
805 15.2 
is9 12.7 
715 9.9 
633 4.7 
560 -0.7 
494 --R.6 
434 -13.1 
379 -20.5 
330 -27.8 
286 -35.6 
246 -43.2 
212 -50.6 
182 -57.5 
154 -63.3 
131 -67.9 
111 -iO.6 
93 -71.5 
79 -70.2 
66 -fi7.1 
66 -63.5 
47 -60.5 

48 
48 

.........I ......... 

LATE REPORT SWAN ISLAND, WEST INDIES, AUGUST 1939 

II Swan Island. West Indies (IO m.) II Swan Island. West Indies (10 m.) Swan Island. West Indies (lorn.) - 
Num. 
ber of 
obser- 

vations 

31 
31 
31 
31 
31 
31 
31 
31 
31 

- 

- 
Pres. 
sure 

- 
1,010 

957 
604 
853 
804 
7 5 i  
713 
63 1 
557 

Altitude (meters) 
mean sea level 

Altitude (meters) 
mean sea level Tem- 

pers- 
ture 
- 
-0.2 
- 1.5. 2 
-21.7 
-B. 9 
-36.6 
-44. fi 
-52.6 
-€Q. 5 
-67.4 

Rela- 
tive 

humid- 
ity -- 

48 
4 i  
46 
45 
45 

Num- 
ber of 
obser- 

rstions 

31 
31 
30 
26 
26 
22 

- 

; 

vatlons 

328 
284 

- 
85 8,OOo .................. 
88 7.000.-.. .............. 
82 8.oOo .................. 
i 5  9,000 .................. 
ri8 10,000 ................. 
R3 11.ooo ................. 
56 12,OOo ................. 
R? 13.000 ................. 
61 14, OOo ................. 

___. 
15.000 .--. .___ _ _ _ _ _ _ _ _ _  
16,CNO ................. 
17,000 ................. 
1 s , m  ................. 
iY,W ................. 
?O,W ................. 
21,ooo ................. n,m .--. . _ _ _ _ _  _ _  - _. _. 

Surface.. - -. - - - - - - -. . 
500 ................... 
1,oOo. ................. 
1,500 .................. 
2,000 .................. 
3.500 .................. 
3,000 .................. 
4.000.-. ............... 
6.000 .___ _ _  - _ _  - -. - - - - -. 

19.4 
16.5 
13.3 
10.9 

2. 1 

-3. 3 

8. 2 ........ 
....... 
. - . - - . . 

TABLE 2.-Free-air resultanl winds bused on pilot-balloon observations made near 6 p .  m .  (E.  S .  T.) during December 1939 
[Directions glven in degrees from north (N=3Wo, E=sOo, S-180°. FI'=270Y)--Velodties In meters per second (soperior flgures Indicate number of observations)] 
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TABLE 2.-Freeair resultant winds baaed on pilot-balloon observatione made near 6 p .  m. (E. S .  T.)  during December 1959-Continued 

Harrisburg Pa _ _ _ _ _ _  
Richmond 'Va__..__ 
t3partanbu;p R. C--- 
Fargo, N. D h  ._____ 
Kansas City. Mo.-. 
Abilene, Tex.. ____.. 

Harre BIont .....__. 
Sacraihnto, Calif--- 
El Pauo, Ter .___._._ 

TABLE 3.-Maximum free-air velocity, (iM. P. S.), for  diflerent sections of the United States baaed on pilot balloon observations during 
December 1939 

64.6 
52.9 
43.6 
54.4 
46.0 
42.0 

46.4 
61.8 
47.0 

Bectlon 

WNW.. 
WNW-.  w... 
NW .-... w ....... 
N N W  ... 

Northcast 1 ..._______ 
East-Central a _ _ _ _ _ _ _  
60utbenat 1 ___.______ 
North-Central 4 - ~ _ _ _  
Central E.-. 
South-Central 1-. _._ 

3,880 
6,000 
4,980 
4,260 
3,040 
4,270 

51.6 
66.6 
37.4 
40.0 
35.6 
32 1 

WNW-.  
W ___..__ 
WNW.. 

N N W  ... 
WNW.- 

m w - .  

2.380 
2,480 
"6W 

1,ZSO 
2,WO 

i:wo 

Burface to 2,500 nletem (m. s. 1.) 1 B e t w e n  2.500 and 6,000 meters (ID. 8.1.) 

N N ~ - - '  ~ , B M )  
WNW.- 9,400 
WSW ... 13,900 
NW..-.- 10,080 wsw..- 11,9m 
W _ _ _ _ _ _ _  11,770 

ac 
6 

31 
13 
22 
21 

W _._____ 
SSW..-- 
WNW-.  

- 

t n 
- 
31 
31 
21 
16 
2 

23 

10 2 

23 

- 

1.570 
2,440 
2,190 

I-- 

YorthwPnrt 7... .. .._. 
West-Central 0 __.__. 
eouthwest @-.. _ _  .~ _ _  

38.0 
39.6 
30.9 

WKIV.. 
WSW ... 
N N W  ... 

3,380 
4,210 
4,890 

6tat.ion 

Hartford, Corm----. 
Knoxville Tenn.. _ _  
Atlanta 6s __.______ 
&fildW;kee, wis.-.. 
Indianapolis Ind . . . 
O k l a h o m a '  C i t y ,  

Hame, Mont  L.. _ _ _ _  
Redding Calif--..-. 
Alhuqukrque ,  N. 

Okla. 

Mex. 

- 
A 
Y .- 
f 

i 
1 
- 
45.0 
7G. 0 
58.6 
75.0 
87.5 
62.0 

50.0 
73.6 
60.4 

- 

Above 6,000 metera (xu. 8 .  1.) 

I- I- 

Atation 

Kylertown Pa. 
Greansbord N .  C. 
Miami, PI:. 
Huron 8. Dak. 
Omah:, Nebr. 
Oklahoma City, Okla. 

Billings Mont. 
Reno, gev. 
La8 Vega% Nev. 

1 hlaine Vermont New Hampshire. Massachusetts. Rhode Island Connecticut New York New Jersey, Pennsylvanin and northern Ohio. 
8 Delawh, Maryhnd. Virginia,. West Virginia, southern Ohio, KeAtucky, east& Tenneased, and North Carolinn. 
a Bouth Carolina. Georgia. Florida. flnd Alabama. 
4 Michigan, Wisconsin, Minnesota, North Dakota. and South Dakota. 
I Indians, Illinois, Iowa, NebrFka ,  Kansas. and Missouri. 
e Mississlppi. A r b m a s  Louisiana, Oklahoma. Texas (except El Paso), and westkrn Tennesw. 
7 Montana Idaho Washin 
0 Wyomlni Colokdo Utaf?northern Nevada, and northern California. * Bnuthern i?alifornla.'southerm Nevada. Arizona. New Mex!co. and extreme west Texas. 

n, and Oregon. 
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Potantlal tempera- 
tnres, '* 

TABLE 4.-Afean altitride and temperatures of significant points identifiable as lropopaiises during Deoember 1989, chesified accordhig to the 
potential temperatures (IO-degrue intercals bct zeen 290' and 400" A.)  ioitk which they are idenltfied. (Based on radiosonde observations) 

Albuquerque, 
N. Mex. 

Mean1 ~ e a n  

b r  of tude pera- 
rases (km.) triro 

m.s.1. "C. 

- -. 

Num- alti- 

-I 

_ _ _ _ _ _ _  
8.0 
8.7 

10.3 
11.6 
la. 7 

14.7 
15.0 
15.8 
16. 5 
16. 5 
12.5 

- -. . - - - 

Fotential tem- 
peratures, O A .  N u m  

bero 
CHseS 

hiran 
rum- alti- 
m o l  tude 
:mes (km.) 

m.s.l. 

Mean 
tem- 
pera- 
ture 
OC. 

Mean 
tem- 
pera- 
p r e  

C. 

Num 
hero 
caws 

-34.0 
-41.0 
-50.6 
-64.4 
-57.0 
-64.0 
-62.0 
-_____. 
---___. - -. . . -. 
-61.0 

-62.0 
__.____ 

-- 

_____. 
4 
8 

16 
10 
6 
1 
3 
2 

6 
1 

. - - - -. 

.----. 

-39.5 
-46.0 
-49.1 
-51.8 
-s7.9 
-61.8 
-62.0 
-61.0 
-62.0 
-64.0 
-67.0 
-60.7 

-53.3 

.-____ ..____. 
__.___ .______ _ _ _ _  . .____ . 

4 9.1 
15 11.0 
10 12.4 
6 13. I 

I 14.4 
2 16.3 
1 16.7 

.---.. 12.0 

.-.-.. _._ .- 

._._._ _ _ _ _ _ _  --- 

Atlanta, 08. Billings, Mont. Bismarck, N. Dak. Bolse, Ideho Buffalo, N. Y. Charleston, 8. fl. 
- 
Mean 
tem- 
pera- 
t.ure 
O C .  

- 
Mean 
brn- 

pera- 
turn 
OC. - 
--.___ 
-63.6 
-45.0 
-51.4 
-69.6 
-63.2 
-6-3. 
-66. ? 

-68.8 
-67.0 
-58.4 

-88. i 
. - - - - - 

- 

- 
Nean 
nlti- 
iud@ 
km.) 
0. s. 1 

6.5 
7.8 
9.0 

10.5 
11. 6 
12.4 

13.4 
15. 2 
16. 1 
15. 6 
15.8 
10.4 

- 

._.__. 

- 
LIenn 
alti- 

km.) 
n. 8.1 

tude 

- 
__._. 

9. 3 
8.8 

10.2 
11.7 

13.2 
14.5 
14.9 

16.0 
16.6 
12.3 

la. 7 

_.._- 

- 

---- 
Mean Mean 

rum- alti- tem- 
er of tude pera- 
:aes (km.) ture 

m.s.1. oc. --- 

-- __ 
Mean 
tem- Num 
pera- her o 
ture c a w  
O C .  

I_ -- 
-42.0 _ _ _ _ _  
-43.0 2 
-51.1 7 
-56.7 10 
-56.5 14 
-E67 6 

4 
2 

-61.0 3 

Mean 
Num- alti- 
her of tude 
c s e s  (km.) 

m. 8.1 -I- 

Mean Mean 
tem- Nnm- alti- 
pera- her or tude 
ture cams (km.) 
OC. m. 8 . 1  --- .-I 

1 
7 

19 
17 
9 

6 
4 
4 
10 
3 

. - - - -  

- 
- - - - - - - . 
-46. n 
-47.6 
-52.1 
-58.4 
-62.9 

-69.5 
-67.5 
-70.8 
-70.7 
-m. 0 
--Go. 1 

- - - - - -. 

-41.3 
-47.2 
-48.1 
-56.3 
-59.2 
-63.5 

-59.5 
-68.0 

-62.5 
-m. 5 
-63.8 

_ _ _ _ _ _  
-68. n 

-34.7 4 6.9 
-48.0 3 7.9 
-54.6 11 9.0 
-56.2 17 10.5 
-57.2 16 11.7 
-58.0 6 12.8 
-60.0 _ _ _ _ _ -  
-69.0 _ _ _ _ _ _  
--..... 1 1 5 . 0  
-62.5 _ _ _  _ _ _  __. . --- - -__ 3 15.5 __-_-__  1 1 6 . 3  
-63.4 _ _ _ _ _ _  10.8 

-43.2 2 6.3 
-46.7 18 7.4 
-48.9 23 9.0 
-56.1 17 10.3 
-GO.5 6 11.1 
-64.8 3 11.8 

_ _ _ _ _  _ _ _ _ _ - _  1 .__.___ 

21 10.3 -53.7 
9 9.1 -48.2 

18 11.6 -59.1 
9 12.7 -64.3 
3 14. 2 -io. 3 
7 14.1 -67.0 
4 15.1 -68.5 
8 15.5 -68.4 
7 16.0 -67.6 
4 16.3 -66.3 _ _ _ _ _  12.6 -60.5 

-I- 
348. 1 

Denver, Colo. 

Mean potential tem- 
p e r a t u r e  OA. 
(weighted) - - - - - - - - 348.3 

El Paso, Ten. 

322.5 

Ely. Nev. 
- 
Mean 
tem- 
pera- 
ture 
OC. 

-I- - _ _ / _ _  
1 Menn 1 hIean \Iran 

altl- 
tude 
km.) 
n. 9.1. - 
.- -. 

7. 1 
9.0 

10.3 
IO. 8 
11.9 
13. 5 
13.3 
15.0 

Hean 
alti- 
tude 
b.) u. s. 1. 

6.9 
7. 1 
9.0 

10.2 
11.0 
11.1 
13.3 

- 

_____. 

_____. 
15.3 

9.7 
.----. 

- 

Mean 
altl- 
tude 
'km.) 
n. 1.1. 

~ e a u  I Mean 
alti- tem- 
tude I pera- 

dean (  ~ e a n  
alti- tem- 
tude pera- 
km.) ture 
0.5.1. "C. 

Mean 1 
tern- Num 
pera- hero 
ture casea 
O C .  

'km.) ture 
i l d l  -0c. -- I I 

I- _- 
. _ _ _ _ . . I  I 
-40.9 6 
-49.1 13 
-55.2 6 
-55.8 4 
-57.3 1 
-64.0 1 
-62.0 _____.  
-66.0 ._____ 

-I-- -I- _ _ _ _ _  ...-..- I __..___ 
I 8.6 ' -50.0 
8 8.2 -39.2 

14 10.1 --M).4 
19 11.5 -57.6 
12 12.6 -01.3 
6 14.3 -70.0 

10 14.7 -70.1 
10 15.4 -70.8 
9 15.7 -69.3 
6 16.4 -70.5 
1 16.7 -71.0 

.____ 12.9 -61.5 

. - - - - - - 
-43. a 
-46.0 
-56.4 
-60.6 
-61.5 
-57.0 
-66.0 
-59.0 

-67.4 
-83.0 
-66.9 

---_-_ 

- 

_.__.. 
7.0 I--%:il 
9.0 -48.5 

10.3 -63.6 
11.6 -59.1 
12.6 -62.2 
14.1 -6S.O 
14.2 -65.0 
16.2 -71.0 
16.4 -67.0 
16.6 -64 .5  
16.0 -63.0 
11.2 -65.9 

.--.... 
7.3 I -40.0 7.6 

8.7 
10. 6 
11.7 
12.6 
12.4 
14.3 
11 0 

16. 1 
16. 2 
11.6 - 
338.1 

... . 

14.3 -65.4 
14.8 -68.1 
15.9 -68.7 
16.4 -67.0 
17.0 -70.0 
11,s -55.5 
-- 
337.3 

Meanpotentialtem- 
p e r a t u r e  'A. 
(weighted) - _ _  - - _ _ _  I 321.3 I 305.6 38.9 I 363.2 335.2 

- .. 
Miami, Fla. 

I 
Oaklaud, Calif. ~Oklahoma, Olils. Omehrr. Nehr. I Pcnsacols, Fla. hIinneapolis. Mlnn. Neshrille. Tenn. 

l- l - - 7 - -  --_ 
Mean 
tcm- 
pera- 
ture 
c. 

hIesn 
ulti- 
tudr 
&m.) 
3. s. 1. 

-l-l- 
6. 4 
7.7 
8.9 

10.0 
11.3 
12.4 
13.2 
13. 6 
14.2 
15.0 
16.3 
15.7 

10.4 
- 

___.__ _ _ _ _ _ _  
____._ 
-42. n 
-m. n 

4 3 .  0 

-s2. B 

-60.8 

-i3.0 
-69.0 

..____ 

.-..... 2 
-38.0 8 
-46.7 "2 
-#%.a la 
-57.G 14 
-5Y.8 s 

. -. . . . . . -. . . . . 

. . . . . . . -. -. . . 

. . . . -. . . . . . . 
10.0 -47.6 
10.9 -56.9 
12.8 -fil.Q 
13.1) -67.4 
14.7 -69.5 
15.6 -71.5 
15.9 --iO.6 
16.6 -71.8 
17.4 - 3 . 7  

13.1 -62.4 
-- 

____. 
..__. 

Weighted means. - _ _  _ _ _ _ _ _  I 

-51.7 7 
-53.7 12 10.4 8.2 
-60.8 16 11.5 
-60.9 li 12. 2 
-84.0 2 13. 1 
-68.0 5 14.S 
--66.Ij 2 14.8 
-70. 1 4 15.5 
-6s. 4 
-66.3 1 

-59.0 1 
-6S.3 1 
-64 .5  I 
-66.5 2 
-69.0 2 
-65.0 3 ~---- -- 

._____ ~ 1 2 . 3 ! - 6 9 . 9 1 _ _ _ _ _ _  1 1 2 . 1  -58.5 
-- 

-. . . . - . . . . . - . . . . 
2 16.4 -67.0 

--_I-- ----] 11.2 I -54.3 ___._I 9.91-61.9 
- 
-56.8 

Mean pot.entis;tcm- 
p e r a t u r e  A. 1 
woighted) - - _ _  _ _ _  - 347.3 

-I I 

343. I I 3'29. 6 3'26.6 3%. 9 I 347.4 I 344.0 
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Menu 
:ernper- 

-40.5 
-48. G 

-56.1 
-59.6 
-53. B 

-53.4 

. -. . - - - - 

-58.0 

-51.8 

TABLE 4.--Mean altitudes and temperatures o significant pointa identifiable na tropopauses ditririg Ueceinber 1939, classijed according to the 
otential temperatures (lodegree intervals d etwsen 290' and /,ago A.) with which they are identified. (Based on radiosonde ohservntionsfi 

&nt hued 

__-- 

r:m' .r of 
cases 

-___ 
4 
9 

26 
9 
1 

1 
3 

ia 

- -- - - - - 

______. 
____._. 

1 _ _ _ _ _ _ _  
-- 

&lean 
temprr- 
aturc 

O c.  

Nuu- I alpan of altitudd 
(km.) 1 rn. s. 1. 

Mean 
iltitude 
(km.) 

m. s. I. 

5.6 
7.2 

10.4 
11.1 
12.3 

13.5 
14.2 

9. 0 

. - - - - - - - 

Mean 
temper- 

ature 
O C. 

-36.0 
-41.4 

-55.1 
-68.8 
-63.0 

4 4 . 0  
-63.3 

-49.4 

_ - _ - _ _ _ -  

- - - -. - - 

_ _ _ _ _ _ _  
-33.5 
-49.0 
4 3 . 4  
-59.9 

6 6.3 
20 i . 9  
22 (1.2 
15 !!I. 2 
0 11.2 
2 11.0 

61.4 
63.6 
05.6 -8". 3 
d2.8 
70.6 

-60.2 

- - - 
- 
- 

.--. __._ 

. - ~  _._.. ____... 

._____._ _____.. 
1 14.0 

..______ _ _ _ _ _ _ _  
_ .______ _____.. _ _ _ _ _ _ _ _  9.0 

315.0 

Nurnher 
ofcnses 

Mean al- 
titude 
(km.) 

m. s. 1. 

Number 
ol  czses 

3 
10 
14 
9 

11 
16 
7 
I 
3 

.-__--____ 

-__-- 
9.0 -38.0 

11.0 -49.6 
12.1 -53.7 
13.9 -64.1 
14.6 -66.4 
16.6 -70.5 
16.2 -70.8 
17.1 -72.8 
17.2 -72.0 
14.0 -62.6 

. . - - - - -. - 
1 
8 

17 
12 
7 

12 
5 
7 _ _ _ _ _ _ _ _ _ _  

. - - -. . . - . . - - - -. . . - - 
10.4 -41.0 
11.9 -63.4 
13.6 -62.1 
14.7 -07.3 
15.6 -70.3 
10.0 -70.9 
16.9 -i2.4 
17.4 -72.0 
14.8 -65.8 

San Antonio, Tex. I Sault Ste. Alnrie, Mich. I Spokaue, Wash. 
I- __- 

Mean 
.emper- F::7i 
ature ~~s c .  -- 
___.___ 2 
-44.0 6 
-46.0 13 
-61.5 17 

-60.1 6 
-65.3 1 
-88.4 2 
-70.5 3 
-7%. 6 2 
-70.8 
-71.3 6 
-59.8 

-65.3 i n  

-- 

Mean 
rltitud 
(km.) 

m. s. 1 

NllUl- 
her nf 
caws 

~ e a n  1 ~ r a u  
rltitude temper 
(krn.) qturr 
m.s.1. C. 
-- 

$ 6  -41. 5 
,.9 -49.2 
9.1 --50.2 

10.3 -.54. 1 
11.7 -60.5 
11.7 -56.5 
13.1 -61.0 
13.a -55.5 
14. , -60.3 
14.4 -tdJ.O 

15.9 - 6 2 . i  
11.0 -55.3 

- - - - - -. . - -. . . . 

336.1 

her of 
cases 

Poteutlal temperatures, O A .  

. . - - -. . 
i. 7 
9. 1 

10.2 
11.2 
12.5 
13. 5 
14.6 
15.4 
16. 1 
16.3 
IS. 9 
la. 5 
- 
347.6 

- .--. 
_.... 

8.0 
10.0 
11.1 
12. 5 
13. 1 
14.0 
15.3 
15.7 
16.8 
16.9 
13.0 
- 
356 0 

LATE REPORTS FOR SAN ANTONIO, TEX. 

Aug. 1938 Sept. 1939 July 1939 Oct. 1939 

Menu 
tempcr- 

ature " C .  

I Mean al- 
Number 1 titude I temper- 
Of C8SP3 &:.]. ature *<; 

Mean 
temper- 
ature OC. 

. -. . -. -. . 

-4fl. 0 
-62.0 
-66.3 
-66. .1 
-io. 9 
-72.5 
-io. 2 
-66.8 

. - - -. . . 
-49.0 
-53.3 
-64.3 
-66.1 
-69.1 
- io.  9 
-i2.0 
-io. 3 
-66.1 

369.3 368.9 361. I 
I 

AEROLOGICAL OBSERVATIONS FOR THE YEAR 1939 
[Aerological Dlvlsion, D. M. LITTLE in charge] 

By B. FRANCIS DASHIELL 

the 5 p. m, 75th meridian time, observations. This was 
an incrense of 12 stntioiis over those in operation a t  the 
beginning of the year. During 1939 pilot-balloon obser- 
vations forrmrly made a t  Clerelniid were transferred to 
Akron, Ohio ; Vickshurg to Jwl;son, Miss. ; Fort Worth 
to Dallas, Tes.; aiid Floyd Bennett Field to the New 
Yorlr City airport). New pilot-bdloon stations were 
opeiied during 1939 at, Binningham, Ala.; Butte, Mont.; 
C'amden, N. J.: Des Moiiies, Iowa; Elkhis, W. Va.; Elmira, 
K. Y.; Hartford, Conn.; Little Rock, A r k ;  Louisville, 
Ky.; Milwaukee, Wis.; hlobile, Ala.; Pueblo, Colo. ; 
Rapid City, S. Dnk.; San Antonio, Tex.; Springfield, 
hfo.; and Toledo. Ohio. 

A n~oi iMg series of flights by soundiiig bulloons carry- 
ing recording meteorograplis, checkecl by two theodolite 
observations, was conducted a tj Omaha, Nebr., during 
the month of April in nccordance with the internationnl 
prograni. 

The work of reducing all existing IYeather Bureau pilot- 
balloon observations to punch cards was completed by the 
Works Progress Administration a t  its speciul cooperative 
Weather Bureau project in New Orleans, La. A t  the 
close of the year approximately one million individual 
flights had been reduced to cards, and the data are being 
suinmarized and combined in quicklv available forms. 

In the upper air, a t  1.5, 3, 4, and 5 kilometers, where 
observations were made both by airplanes and radiosondes, 

An increase in the use of radiosondes for obtaining obssr- 
vations of pressure, teniperature and humidit in the upper 

work of the Weather Bureau during 1939. At the close 
of the year radiosonde observations were being made 
daily at 25 stations of the Weather Bureau, 3 of the United 
States Navy, and 1 of the Arm . Airplane nieteorological 
flights were conducted by the J a r s  a t  6 stations. Valunbh 
radiosonde datrt were obtained during the 1939 liurricarie 
season a t  San Juan, P. R., and Swan Island. Special ob- 
servations were also made by radiosonde a t  Boston, 
Mass., and St. Georges, Bermuda, under the direction of 
the Massachusetts Institute of Technology, aiid by the 
United States Coast Guard when on duty a t  Halifns, 
N o m  Scotia, and a t  sea in n patrol area extending from 
latitudes 40' to 44' N. and longitudes 47' to 53' W. 
Mean pressures, temperatures and humidities, computed 
froin the above data, have been published regularly in the 
M ONTHLI- WEATHER R EVIF, W. 

Pilot-balloon observations of wind directions and ve- 
locities were being made 4 times daily a t  98 Weather 
Bureau stations in the United States proper, at 4 in 
Alaska, and 1 in Puerto Rico. All of the above stations, 
with the exception of 2 in Alaska, substituted helium gas 
for hydrogen on July 1, 1939. 11 selected group of 27 
st4ations where clf ternoon visibilities were unusually 
favorabje, have been using 100-gram pilot balloons for 

air was one of the outstanding features of t i? e aerological 


